[Abstract] This assay makes use of the dye Acridine Orange (AO) to determine the stability of lysosomes in living cells upon exposure to a confocal microscope laser.
AO sensitizes the lysosomal membrane to photo-oxidation by blue light (Brunk et al., 1997) . Upon light-induced loss of the lysosomal pH gradient and subsequent leakage of AO into the cytosol, the emission spectrum of AO shifts from red to green ( 1. Grow cells in borosilicate lab-tek wells overnight or for as long as required by necessary treatments. The exact nature of the growth medium is not important. The amount of cells in each well on the day of analysis is critical to the successful use of this protocol. In order to keep the variation low, the cells should be 50-75% confluent, and should never reach 100% confluency.
2. Add Acridine Orange directly to the growth medium to a final concentration of 2 µg/ml.
Incubate the cells at 37 ºC for 20 min. Make sure never to record the same place twice (easy to see due to absence of red dots). Allow time for all wells to be analyzed within an hour. Note the order in which the recordings were made, for use in troubleshooting later.
Data Analysis
The data was analyzed using the LSM5 DUO software. This software has since been upgraded by Zeiss to various versions of ZEN. Unfortunately a key functionality for this analysis was omitted in this update, so data analysis was performed in the older software.
Hopefully this will be rectified by Zeiss, and maybe other microscope and software suppliers don't have these issues.
1. Open the movie in the Zeiss software.
2. Choose ROI (region of interest) analysis.
3. Determine the minimum pixel intensity to be analyzed for each channel (or colour). This is done using the "level" function. At the time of writing, the ZEN software could only do this on single images, not the multiple image frames making up the movies recorded in this protocol. The older Zeiss software can do this. 4. In excel, line up data sets that come from identical experimental settings. At least three independent experiments, each with 3-4 movies, should be analyzed.
5. Normalize each movie to its value at 10 sec.
6. Visualize the increase in green in a x/y scatter plot. The decrease in red is much less reliable than the increase in green. Warning, this produces large and complex spreadsheets ( Figure 3 ).
7. For statistical evaluation, a simple students t-test can be performed for individual time points (for example the control value at 20 sec versus the treated value at 20 sec).
Figure 3. Example of data set in Excel

